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1. A vehicle driving apparatus, which is installed in 
a vehicle that has an engine connected to a drive shaft, 
wherein the apparatus automatically stops the engine if a 
predetermined condition for. stopping the engine is satisfied 
and automatically starts the/ engine if a predetermined 



condition for starting the 
vehicle includes an auxiliai 



gine is satisfied, wherein the 
y device that is connected to the 



engine, and the apparatus comprises: 

a motor generator, whe rein the motor generator is 
selectively connected to the engine; 

a connecting mechanism, wherein the connecting mechanism 
connects the motor generator to yfehe auxiliary device, and the 
connecting mechanism selectively ^nnects the motor generator 
to the engine; 

an auxiliary device dr!q_3^hg means, wherein the auxiliary 
device driving means enabjles the connecting mechanism to 
disconnect the motor generator from the engine and drives the 

/ 

auxiliary device through^ the motor generator m response to a 
request to drive the auxiliary device when the engine is 
maintained in an automatically stopped state; 

Jsslnc 



a vibration suppre 



/ 



lg means, wherein the vibration 



suppressing means controls rotation of the drive shaft of the 
engine in the stopped state through the motor generator for 



suppressing vibration ^caused by stopping of the engine when 

the engine stopping condition is satisfied; 

a vehicle starting means, wherein the vehicle starting 

/ 

means controls the rotation of the drive shaft of the engine 

>■ 

/ 

through the motor generator for generating force to move the 

f t 

vehicle when the engine starting condition is satisfied; 

/ 

an engine starting means, wherein the engine starting 
means starts the /engine through the rotation of the drive 
shaft of the engine controlled by the vehicle starting means 
when the engine ^starting condition is satisfied; and 
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a traveling-mode power generating means, wherein the 
traveling-mode power generating means enables the motor 
generator to generate power through the rotation of the drive 

shaft of the engine when the vehicle is traveling. 

/ 

2. The apparatus according to claim 1 ,/ further 
comprising : 

an energy recovering means, wherein tj^e energy recovering 
means enables the connecting means to connect the motor 
generator to the engine and enables the motor generator to 
generate power through the rotation of /the drive shaft of the 
engine for recovering energy generates! by movement of the 
vehicle when fuel supply to the engine is suspended due to 
deceleration of the vehicle; and 

an engine stall preventing m^ans, wherein the engine 
stall preventing means enable/ t|!e connecting mechanism to 
connect the motor generator/to ythe engine and enables the 
motor generator to increase eruji^ne speed for preventing an 

engine stall from occurring yf the engine speed becomes lower 
than a reference value aftey the fuel supply to the engine is 
resumed . 

3. The apparatus /according to claim 1, wherein the 
connecting mechanism ii/cludes: 

a rotation 'transmitting mechanism that connects the motor 
generator to the auxiliary device; and 

a clutch mechanism that selectively connects the rotation 
transmitting mechanism to the drive shaft of the engine. 



4. The apparatus according to claim 3, wherein the 
rotation transmitting mechanism includes a pulley and a belt, 
and the clutcrh mechanism is located at the drive shaft of the 
engine and hras a pulley that is connected to the belt of the 
rotation transmitting mechanism and a switching mechanism that 
selectively connects the pulley to the drive shaft of the 



engine . 

The apparatus according to claim 3, wherein the 
rotation transmitting mechanism includes a sprocket and a 
chain, \and^the clutch mechanism is located at the drive shaft 
of the Engine and includes :. 

a sprocket that is connected to the chain of the rotation 
transmitting mechanism; and 

a switching mechanism that selectively connects the 
sprocket to the drive shaft of the engine. 

6. /The apparatus according to claim 3, wherein the 
rotation tlransmitting mechanism includes a plurality of gears, 
and the cllutch mechanism includes: 

a clutch gear that is connected to the gears of the 
rotation tiansmitting^mechanism; and 

a switching me^haihism that . selectively connects the 
clutch gearl to the ^dj^^^s^fi^ft^of the engine. 



7. The apparatus according to claim 3, further 
comprising: I 

a torque converter, which is connected to the drive shaft 
of the engine; and 

an automatic transmission, which is connected to the 
torque converter. 

8. The apparatus according to claim 7, wherein the 
torque converter is connected to a first end of the drive 

engine, and the clutch mechanism is connected to 
of the drive shaft, wherein the second end is 



shaft of the 
a second end 



opposite t 



o the first end. 



9. The apparatus according to claim 3, wherein the 
connecting mechanism reduces the rotation speed of the motor 

/ . 

generator and rotates the drive shaft of the engine in 



accordance with the reduced rotation speed when the clutch 
mechanism connects the motor generator to the engine. 
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10. The apparatus according to claim 1, wherein the 
engine includes a throttle valve that adjusts tfhe amount of 
air supplied to the engine, and the vibration suppressing 
means temporarily rotates the drive shaft of the engine, in 
which the throttle valve is fully closed, at /a speed equal to 
an idle speed through the rotation of the motor generator for 
reducing the pressure in each cylinder of ^ne engine when the 
engine is stopped. 
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11. The apparatus according to claim 1, wherein the 
vehicle includes an accelerator pedal, and the engine starting 
means starts the engine after maintaining the engine speed at 
a predetermined value for a predetermined time if the 
accelerator pedal is not depressed 

12. The apparatus according jco claim 2, wherein the 
connecting mechanism in^ludfes 

a rotation transMt^ina^^hanism that connects the motor 
generator to the auxiliary device; and 

a clutch mechanism that selectively connects the rotation 
transmitting mechanism to the/ drive shaft of the engine. 

13. The apparatus according to claim 12, wherein the 
rotation transmitting mechanism includes a pulley and a belt, 
and the clutch mechanism /is located at the drive shaft of the 
engine and has a pulley /that is connected to the belt of the 
rotation transmitting mechanism and a switching mechanism that 
selectively connects jzfhe pulley to the drive shaft of the 
engine . 



14. The apparatus according to claim 12, wherein the 
35 rotation transmitting mechanism includes a sprocket and a 
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/ 

chain, and the clutch mechanism is located at the drive shaft 
of the engine and includes: 

a sprocket that is connected to the chain of the rotation 
transmitting mechanism; and 

a switching mechanism that selectively connects the 
sprocket to the drive shaft of the engine. 



10 



€1 

63 

y ' 

N'15 
4S 

m 

if* 5 ! 

M 

Q2 0 



25 



15. The apparatus according to claim 12, wherein the 
rotation transmitting mechanism include/s a plurality of gears, 
and the clutch mechanism includes: 

a clutch gear that is connected /to the gears of the 
rotation transmitting mechanism; an,<L 

a switching mechanism that selectively connects the 
clutch gear to the drive shaft of/the engine. 

16. The apparatus according to claim 12, further 
comprising: / 

a torque converter, which is connected to the drive shaft 
of the engine; and 

an automatic transmission, which is connected to the 
torque converter. 




17. The apparatus /according to claim 16, wherein the 
torque converter is connected to a first end of the drive 
shaft of the engine, a'nd the clutch mechanism is connected to 

/ 

a second end of the drive shaft, wherein the second end is 
opposite to the first end. 



18. The apparatus according to claim 12, wherein the 
30 connecting mechanism reduces the rotation speed of the motor 

L 



generator and r/otates the drive shaft of the engine in 

reduced rotation speed when the 
le motor generator to the engine 



r 

accordance wit^h the reduced rotation speed when the clutch 
/ects the 



mechanism com 
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19. The apparatus according to claim 2, wherein the 
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engine includes a throttle valve that adjusts the amount of 
air supplied to the engine, and the vibration suppressing 
means temporarily rotates the drive shaft of the engine, in 
which the throttle valve is fully closed, at a speed equal to 
an idle speed through the rotation of the motor generator for 
reducing the pressure in each cylinder of the engine when the 
engine is stopped. 



20. The apparatus according to claim 2, wherein the 
vehicle includes an accelerator pedal, and the engine starting 
means starts the engine after maintaining the engine speed at 
a predetermined value for a predetermined time if the 
accelerator pedal is not depressed. 

21. A method for controlling d vehicle driving 
apparatus that includes a motor generator, an auxiliary 
device, and a connecting mechanism that connects the motor 
generator to the auxiliary device and selectively connects the 
motor generator to an ery^rne , comprising: 

automatically stepping the engine when a predetermined 
condition for stopping engine is satisfied; 

automatically ^^^^rrgT^Ke' engine when a predetermined 
condition for starting the/engine is satisfied; 

enabling the connecting mechanism to disconnect the motor 
generator from the engine and driving the auxiliary device 
through the motor generator in response to a request to drive 
the auxiliary device /when the engine is maintained in an 
automatically stopped state; 

suppressingy/ibration caused by stopping of the engine by 
enabling the connecting mechanism to connect the motor 
generator to the engine and controlling shaft rotation of the 
engine in the^stopped state through the motor generator when 
the engine stopping condition is satisfied; 

enabl/ng the connecting mechanism to connect the motor 
generator/ to the engine and controlling the shaft rotation of 
/ - 32 - 
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the engine through the motor generator for generating force to 
move a vehicle when the engine starting condition is-' 
satisfied; 

starting the engine through the shaft rotation of the 
engine when the engine starting condition is satisfied; and 

enabling the connecting mechanism to connect the motor 
generator to the engine and enabling the motor generator to 
generate power through the engine when the yehicle is 
traveling . 

22. The method according to claim J?l , further 
comprising : 

enabling the connecting mechanism/ to connect the motor 



IM generator to the engine and enabling the motor generator to 

fll / 

=,$15 generate power through shaft rotation of the engine for 

L f — i / 

recovering energy generated by movement of the vehicle when a 

(H / 

$ fuel supply to the engine is suspended due to deceleration of 

Jj. the vehicle; and 

£3 enabling the connecting mechanism to connect the motor 

Xj / \ / 

f^O generator to the engirie and increasing the engine speed 

^ a through the motor generatli f/ox preventing an engine stall if 

the engine speed becomgx lower than a reference value after 

the fuel supply is resumed/ 

25 23. A vehicle driving apparatus, which is installed in 

a vehicle that has an ^engine connected to a drive shaft, 
wherein the apparatus automatically stops the engine if a 
predetermined condition for stopping the engine is satisfied 
and automatically/starts the engine if a predetermined 
30 condition for starting the engine is satisfied, and the 
apparatus comprises : 

a motor .generator , wherein the motor generator is 
selectively /connected to the engine; 

a connecting mechanism, wherein the connecting mechanism 
35 selective/y connects the motor generator to the engine; 
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a vibration suppressing means, wherein the vibration 
suppressing means controls rotation of the drive aha ft of the 
engine in the stopped state through the motor generator for 
suppressing vibration caused by stopping of the engine when 
the engine stopping condition is satisfied; 

a vehicle starting means, wherein the ^fehicle starting 
means controls the rotation of the drive sh4ft of the engine 
through the motor generator for generating force to move the 
vehicle when the engine starting condition is satisfied; and 

an engine starting means, wherein tifhe engine starting 
means starts the engine through the rot/ation of the drive 
shaft of the engine controlled by the/vehicle starting means 
when the engine starting condition i/s satisfied. 

24. The apparatus according/ to claim 23, further 
comprising : 

an engine stall preventing^ means, wherein the engine 
stall preventing means enables the connecting mechanism to 
connect the motor generator to the engine and enables the 
motor generator to ^nc^r ease/the engine speed for preventing an 
engine stall from /occiirring if the engine speed becomes lower 
than a reference h a Mre -aftef the fuel supply to the engine is 
resumed . 
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25. A vehicle driving apparatus, which is installed in 
a vehicle that has an engine connected to a drive shaft, 
wherein the apparatus automatically stops the engine if a 
predetermined condition for stopping the engine is satisfied 
and automatically/ starts the engine if a predetermined 
condition for starting the engine is satisfied, and the 
apparatus comprises : 

a motor generator, wherein the motor generator is 
selectively .connected to the engine; 

a connecting mechanism, wherein the connecting mechanism 
selectively connects the motor generator to the engine; and 

- 34 - 



a control circuit, wherein the control circuit controls 

rotation of the drive shaft of the engine in the stopped state 

y 

through the motor generator for suppressing^ vibration caused 
by stopping of the engine when the enable stopping condition 
is satisfied, controls the rotation/of the drive shaft of the 
engine through the motor generator for generating force to 
move the vehicle when the engine starting condition is 
satisfied, and starts the engine through the rotation of the 
drive shaft of the engine/ when the engine starting condition 
is satisfied. / 

26. The apparatus according to claim 25, wherein the 
control cireuitXenab'les the connecting mechanism to connect 



generator tcyincrease the engine speed for preventing an 
engine staid from occurring if the engine speed becomes lower 
than a reference value after the fuel supply to the engine is 
resumed/ 




engine and enables the motor 
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